CHAPTER V.
MECHANICS AND THE PRINCIPLE OF RELATIVITY.
50. THE TRANSITION FROM ELECTRICAL TO MECHANICAL
THEORY.
IN making the transition from the purely electrical theory that we have been chiefly considering in the last two chapters to mechanical theory, it is necessary first to state clearly what is the connecting-link.
We might follow the method of the critical school which treats of force as a mere concept, the formation of which is possible on account of the physical laws of conservation of mass and momentum. This school of thought begins with the hypothesis, based on experience, that the accelerations of two particles which act on one another are in a constant ratio. This is, in effect, Newton's law of equal and opposite action and reaction, combined with the conception of a mass-ratio for two particles which is constant and independent of their velocities and of any other circumstances. In order to adapt this hypothesis to the requirements of the Principle of Relativity, we should have to modify it in such a way that the kinematic law which we put in its place has a form which remains the same when we change by a Lorentz transformation from one set of space-time coordinates to another. Having done this, we might define the force acting on a particle in a convenient way, and hence obtain the manner in which we conceive the measure or direction of a force to change when we change the frame of reference. Then subsequently we might bring the force, as so defined, into relation with the electrical field by seeking for a quantity in terms of the electro-magnetic vectors which is subject to the same transformation as thatelative to the aether was normal to the plane of the condenser; but no effect could be detected in any case.
